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n  V  '-U'--  Report  of  Transportation  Test  with  Cantaloups  and   

I  (K»'\A'i^  Honey  Ball  Melons  from  Imperial  Yal  ley,   California  ' 

i  to.  New  York  City  June  27  to  July  5,  1942  /^drt^^  /U) 

^  '     ■  California  Melon  test  1942-1  / 

Williajn  R.  3argar,  associate  pl-iysiologist,  /*24-'A?^ 
Glenn  Emoree,  scientific  aide,  / d  —  /^-^ 

and  C<  W.  Mann,,   senior  porno lo gist,  /ST)  ■—  //  f 

Division  of  Iruit  and  Vegeta"ble  Crops  and  Diseases 
Bureau  of  Plant  Industry,  U..  S.  Dept.  of  Agriculture 

'  Introduction 

This  test  constitutes  part  of  an  iiivestigation  of  the  effect  of  transit 
conditions  on  the  candying  of  fresh  fruits  and  vegetables  to  distant  markets 
which  ha,S:  "been  conducted  for  many  years  hy  the  United  States  Department  of 
Agriculture.     Tests  concluded  in  1938  concerning  market  quality  of  cantaloups 
as  influenced  hy  maturity,  hajidling  a:o.d  precooling  practices  are  reported  in 
Tochnicfil  Bulletin  No.  ;730*  l/ 


1/    Maricet  quality  and  condition  of  California  cantaloups  as  influenced  "by 
maturity,  handling  and  precooling.    U,  S.  Department  of  Agriculture  Technical 
Bulletin  730,  July,   1942.,  is  ohtainahle  from  the  Superintendent  of  Documents,  , 
Washington,  D.  C, ,  price  15  cents. 

Reviev;  of  Previous  Tests 

Previous  tests  have  shown  that  cantaloups,   especially  the  1-Iildew  Re- 
sistant #45  and  selections  from  it  should  be  picked  full  slip  for  highest 
quality  and  that  vine  ripe  melons — fully  mature  but  not  -soft — can  be  delivered 
to  eastern  markets  in  good  condition  if  they  are  properly  precooled  and  re- 
frigerated. 

The  transit  temperature  of  cantaloups  is  influenced  more  by  the  extent 
of  precooling  than  by  qjx^j  other  factor.    As  an  example,  the  temperature  of 
melons  in  the  top  layer,  doon-zay  stack  averaged  about  43°^.  when  they  were 
precooled  to  45°,  and  about  44°  when  precooled  to  50°,  46°  after  precooling 
to  60°,  and  48°  when  cooled  to  70°,  with  the  individual  cars  varying  from 
2°  below  the  average  to  4°  above.     These  were  loads  consisting  of  288  jumbo 
crates,  3  layers  high,   shipped  under  standard  refrigeration  lath  or  without  ■ 
salt  applied  in  transit. 

The  optimum  transit  temperature  for  the  nine-day  trip  to  New  York  differed 
for  each  maturity;  "Pancy"  melons  of  I/2  to  3/4  slip  that  were  ha,rd  aaid  ^reen 
required  an  average  te:iiperature  enroute  of  about  50°;  riper  melons  vdth  3/4  to 
full  slip  that  were  firm  with  little  yftllo'.T  color  showing — called  nnrdripo- — aneeded 
temperatures  in  the  range  of  46°  to  48°;  vrhereas,   choice  melons  being  full 
slip  and  yellov;  but  not  soft  needed  40°  to  45°,     Thorough  precooling  was 
necessary  to  obtain  the  low  average  transit  temperature  needed  for  melons  of 
advanced  maturity,   '^'hen    several  maturities  were  shipped  in  the  same  car, 
"best  results  were  obtained  by  placing  crates  of  advanced  maturity''  in  the  bottom 
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layer  of  the  load  vriiere  it  is  no raally.  cold  aiid  Idv  placing -less  melons 
in  the  top  layer  where  relatively  warm  temperatures  prevail*.,.        ■  '/ 

Handlin,":  methods.  1943  ..' 

Since  the  completion  of  the  previous  tests  in  1938,  field  handling  and 
packing  house  methods  have  oeen  changed  somewhat,     The  present  practice  of 
handling  can.taloups  is  similar  to  that  formerly  used . only  for  Hon^y  Dew 
melons.     Cantaloup  pickers  now  empty  their  sacks  into  . trailers  ha"vlng  hinged 
sidehoards.    At  the  ijacking  . .sh*ed  the  trailers  a^re.  rua  on  a  tra-ck  elevated  on 
one  side  so  that  with  the  .sideooajrd  in  an  open,  po sition  the. melons  roll  into 
padded  "bins,    Prom  these  "bins  the -melons  are  ijo lied -onto  conveyor  "belts,  past 
the  graders,  and  into  a  second  set  of  padded  "bins  from  which  the  packers 
select  frait  for  packing,  ■  • 

pantaloups .  are  usually  precooled  in  the.  cars:  after  loading  is  finished, 
Precooling  is  done  v.dth  portable  electric  fans  ori  with  mechanical  refrigeration, 
Tfhen  portal) le  electric  units  are  used,  they  are  . set  at  the  . top  "bulkhead  open-- 
ings  of  the  car.     Cooling  is  accomplished  "by  drawing  the  air  of  the  car  up  ' 
through  the  ice  in  the  "bunker,  forcing  it  out,  over  the  load,  as.  illustrated  ' 
on-page,,23,  Technical  Bulletin  730.     In  com.mercial.;.praotice.  the  ice  is  salted 
to  lov;er  the  temperature  of  the  aii'  'blast.-    One  hundred  .and  . twenty- five  to  two 
hundred  . and  fifty  pounds  is  gen-'Srally  used  hut  400  to  600;  pounds  is  required 
to  mraintain..an.  air  ¥la.st  6f  40^ '  or  Idwar. /,  When  precooling  equipment  is  op- 
erated efficiently,   the  melons  can  "be  cooled  fairly  well  in  8  to.  10  hours,  "but- 
when  fruit  temperatures  are  high,  a  longer  time  may  he'.requiired.    After  pre- 
cooling is  finished  one  of  the  car  doors  is  opened. ,and  the  fail's  are  'qxiickly 
removed, 

Mien  mechanical  refrigeration  is  used,  "the loaded  car  is  switched  to  a 
precooling  siding  where  it  is  co.nnected,  "by  means  of  .  a  canvas  hood  at  the 
doorway,  to  a  trackside  unit  eq.uipped  with  "blowers  and  cooling  coils.  The 
refrigerant  (cold  hrine)  used  for  precooling.  is  generally  piped  from    a  nea-i>- 
"by  ice  plant  to  the  trackside  tmit.     Cold  air  from  the  cooling  unit  is  blown 
into  the  car  through  the  upper  part  of  the  canvas  hood  and  is  returned  to  the 
cooler  through  the  lov;er  part.     OoJivas  "baffles  a^re  placed  over  the  "bracing 
and 'part  way- over  the  top.  .crates  in  the  car  to  .force  the  air  over  the  load 
and  to  the  ehds'  of  the  car  "be.fore  it  ■  returns  .  through  the  load, 

....  "  t   "  Pur]D 0 s.e . . O'.f  19 43  t e s t a    /  .'/ 

Shortage  of  refrigerator  .cars^  and  motive^  po^irer  avaiia"ble.  for  moving  fresU 
fruit  'to  market  "brought  a."bout  "b.y  war.  conditions  malces.  it  de-sirahle  to  use 
heavier  loads  of  all  produce  an.d  to  eliminate  all  possi"ble  dead  .weight  on 
trains  if  this  can.  "be  done  v.d.thout  jeopardizing  the  condition  of  the  produce 
on  arrival  a^id  during  su'b sequent  ma,rketing. 

In  the  test  heavy' loads  of  37,596  pounds  (480  j-um"bo  crates)  aJid  30,108 
pounds  (334  .j-um"bo  crates)  were  used  along  with  the  usual  22,308  pound  load 
of  288  jum'bo  crates.    Dea,d  weight  was  reduced  in  some  cars  "by  using  stage  icing, 
With  stage  icing  the  ice  grates  are  raised  a'oout  three  feet  thereby  reducing 
the  ice  capacity  of  the  "biai-iJ<:er  ahout  45  per  cent.  ..If  the  ice  held  in  the  top 
half -of  the  "buiikers  is  sufficient  to  refrigerate  the  load  from  one  icing  station 
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to  the  next,  then  the  ice  held  in  the  iDottom  half  of  the  hiinker  is  not  necessary 
for  adequate  refrigeration  and  constitutes-  dead  weight  t^liich  can  he  eliminated 
"by  using  stage  icing.    Also  in  the  test,   t\,ro  cars  were  shipped  under  modified 
icing  instructions  to  determine  if  it  is  necessary  to  reice  cantaloups  and 
honey-hall  melons  at  all  icing  stations.     Two  other  cars  equipped  with  air 
circulating  devices  v.^ere  used  to  determine  the  unifoiroity  of  temperature 
throughout  this  type  of  car  when  loaded  more  heavily  than  normal.    All  cars 
in  the  test  were  precooled  "by  the  shipper  after  loading  and  forwarded  on  the 
same  train  accompanied  hy  ohservers. 

Methods  of  Gollecting  Data 

Conmodity  Terg-perature 

\faexi  the  ca.rs  were  "being  loaded,  di stance- reading  electric  resistance 
thermometers  vjere  inserted  in  the  center  melon  of  crates  indicated  in  Tshle  1, 
The  ther.".iometers  were  attached  to  a  master  cs-hle  provided  with  a  thin  door 
plate  so  that  the  cahle  could  he  hrought  out  the  doorway  without  interfering 
with  the  closing  of  the  car  doors.     Temperatures  v;ere  read  from  a  point  out- 
side the  car  hy  plugging  in  a  reading  hox  equipped  with  selector  srdtch  at 
the  end  of  the  cahle.     Te^iperatures  were  read  periodically  during  precooling 
and  enroute.    All  thermometers  v;ere  carefully  checked  a.gainst  a,  standard 
thermometer  at  the  Bureau  of  Plaait  Industry  Lahoratory  at  Belt svi lie,  Mai^'land, 
and  the  proper  corrections  were  applied  to  ea.ch  reading. 

Icing  data 

The  ice  used  in  the  cars  for  the  -purpose  of  pre— icing,  precooling,  and 
refrigeration  enroute  was  weighed  at  the  time  it  v/p.s  placed  in  the  hujilcers. 
3u::klcers  v;ere  filled  in  the  usual  way  "hj  using  chmiks  of  approximately  100 
pounds  in  size  for  the  "bottom  half  of  the  "bunker  Bno.  chunlvs  of  ahout  50.  pounds 
for  the  upper  h?,lf.     The  chunlcs  on  top  were  chopped  into  fine  pieces  during  the 
process  of  "harring  dovm"  the  ice  vrhich  is  necessary  to  fill  la^rge  air  spaces 
hetv;een  chunks. 

Weather-  oj? servations 

General  weather  conditions  during  the  time  of  harvest  and  enroute  to 
market  were  ohserved  and  outside  air  temperatures  and  humidities  were  talcen 
enroute  "by  mercury  and  recording  thermometers. 

Test  crates 

Orn-tes  of  melons  comparahle  in  size  aiid  maturity  from  one  grovrer  were 
shipped  in  the  top  layer  and  in  other  layers  near  the  doorway  of  several  of 
the  cars  in  the  test.    Upon  arrival  at  the  market  and  again  several  days  cSter  • 
unloa^ding,  inspections  were  made  to  see  what  effect  the  various  methods  of 
refrigeration  and  of  loading  had  upon  the  melons. 

Definition  of  terms. 

Tor  a  clear  understanding  of  the  test  it  seems  desirable  to  define  some 
of  the  terr;is  used: 
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Pertaining  to  cars 

Preicedt    Bunl^rers  of  cars  filled  with  ic.e  "by  tlie  railroad  on  the  night 
before  the  .  car  was.  delivered  to  the  packing  shed,  " 

Dry  Pari     Oar  delivered  to  the  packing  shed  vidthout  ice  in  the  Tsiiiikers. 

Pertaining  to  Precooling 

Precooled  with  ^)orta"ble  fans?    Portal) le  fans  placed  at  top  "bulkhead 
openings  to  '  circulate  air  through  the  load  an.d  ice, 

Precooled  General  American,.?    Precooled  with  mechanical  refrigeration 
from  trade  side. units  connect.ed  .with^.  a  cold, "brine  supplj  line, 

Precooled  ^'Preco'U  '  Precooled  with  permanent  "blowers  installed  under 
floor  racks  ,of  cars' as 'standard  equipment  to  circulate  the  air  up  through  the 
ice  "bunker  and  out  over  the  lQ§.d,     These  ■"blowers  are  driven  "by  lielts  from  the 
axle  of  the  car  hut  for  the  puipose  of  precooling  while  the  car  is  standing 
the  axle  "belt  is  di sengaged  •  and  an  electric  motor  is  used  for  pov;er. 

Pertaining  to  Loads 

Three,  ,  four  and  five  high  loads:     Loads  of  283,  384,  and  480  jum"bo  crates 
stowed  six  rov;s  wide,-  sixteen  stacks  long,  and  3,  4,  or  5  layers  high,  2.1 


2J      .The-  jum"bo  '  crate  has  inside  dimensions  of  13  "by  13  "by  23-l/8  inches  and 
is' "billed  at  78  pounds,  -whereas  the  standard  crate  is  12  "by  12  "by  22-l/8  inches — 
68  pounds,  an.d  the  pony  crate  is  11  "by  11  by  .22-l/8  inches  "billed  at  57  pounds. 
Standard  and  pony  crates  req^jire  336  and  378  crates  respectively  to  make  a 
21,000  pound  rainimum  load. 

All  crates  were  loaded. on  the  side  and  car  strips  were  nailed  across  the 
load  on  every  layer,  ■  All  cars  were  "braced,  at  the  top  doorway  with  2  x  4' s, 
leaving  an  air  space  about  18"  wide  "between  the  A  and  3  ends  of  the  load, 

A  and  B  ends  of  car;    3  end  is  the  end  of  car  where  the  hand  brake  is 
located,    A. is  the  other  end. 

Pertaining  to  Befrigeration  3nroute 

Standard  Refrigeration;    The  practice  under  v/liich  the  "btinlcers  are  filled 
to  capacity  vath  ice  at  every  regular  icing  sta,-tion.     These  stations  are  lo~ 
Gated  24  hours  or  less  apart  enroute.     Cost  $105.00  Imperial  Valley  to 
Hew  York  City. 

Standard  Refrigeration,  2ffo  or  Sfo  salt  1  and  25    A  shipping  order  pro- 
viding addition  of  salt  at  the  first  icing  station  amounting  in  weight  to 
2  or  3  per  cent  of  the  ice  capacity  of  the  "bunker  and  again  at  the  second 
station  amounting  to  2  or  3  per  cent  of  the  weight  of  the  ice  used  in  re- 
icing  the  car.    After  the  second  icing  station  the  "bunlcers  are  filled  at  all 
regular  stations  "but  no  more  salt  is  added.     Cost,   same  a,s  standard  refrigeration 
plus  cost  of  salt. 
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Rale  247;    A  shipping  order  "by  v;hich  the  car  •.mv  lie  delivered  to  the 
packing  house  either  preiced  or  dry  axid  reiced  once  or  twice  in  transit. 
Cost  including  two  reicings  is  $84,00  from  Imperial  Valley  to  Hew  York  City. 
A  variation  of  Rale  247  used  "by  citrus  shippers  "but  no't  shovm  in  the  canta- 
loup tariff  allows  the  shipper  to  initially  ice  the  car.    One  of  the  test 
cars  v:as  initially  iced  ty  the  shipper  at  an  estimated  saving  of  fifty  cents 
per  ton  of  ice  used. 

Rale  254;    A  shipping  order  calling  for  a  car  preiced  iDy  carrier,  re- 
plenished "by  carrier  after  loading,  and  reiced  up  to  tvrice  enroute  at  the 
option  of  the  shipper.     Cost  including  two  reicings  enroute,  $92.00  from 
Imperial  Valley  to  Hew  York  City. 

Full  5unlcer;    Entire  space  in  ice  iDuakers  used  for  ice.    Bunker  capacity 
of  cars  used,  11,500  pounds  total. 

Stage  icing;     Only  upper  half  of  ice  Vonker  used.     Lowe]:  half  partitioned 
off  "by  raising  the  ice  grates  a'bout  three  feet.    Bunker  capacity  of  stage  ice 
cars  used,  aoout  6,000  pounds  total. 

Pertaining  to  temiserature  data» 

Average  transit  tem-perature;  The  average  temperature  of  melons  at  all 
thermometer  positions  from  start  of  precooling  until  arrival  at  Jersey  City 
yards,   covering  a  period  of  a'bout  8  I/2  days  in  this  test. 

Pertaining  to  melons 

Fancy;    A  maturity  grade;  melons  picked  3/4  to  full  slip,  hard,  and 
green  in  color. 

Hard  Ripe;  A  maturitjr  grade;  melons  picked  full  slip,  hard,  with  some 
yellow  shovang  "between  netting. 

Choice;    A  maturity  grade;  full  slip  melons,  yellomsh  and  firm  out 
not  soft. 


Results  and  Discussion 

In  the  following  discussion  of  the  test,  general  results  will  "be  con- 
sidered first  followed  "by  a  detailed  discussion  of  the  transit  temperatures, 
ice  used,  and  precooling  data. 

Loading  and  Shix>x>ing  Data, 

Tallies  2,  3  and  4  present  an  outline  of  the  test  including  the  size  of 
the  various  loads  and  methods  of  refrigeration,  the  shipping  points  and 
shippers,  and  other  records  ohtained  during  the  loading  of  the  test  cars.  The 
melons  were  picked  and  packed  during  the  morning  of  the  loading  day  (June  27) 
for  all  cars  except  cars  3  and  &.  which  were  packed  and  loaded  in  the  after- 
noon.    Cars  A,  3,  3-,  and  H  ^^ere  precooled  at  the  packing  house,  and  precooling 
was  started  soon  after  loading.     Cars  C,  D,  E,  and  I  had  to  "be  switched  to  a 
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siding  iDefore  pre  coo  ling  could  De  started.    Most  of  ■  the  cars,  were.precb.oled 
■until  midniglit  and  shortly  thereafter  t-hey  v;ere  sv.dtched  to  the  ice  dock  for 
reicing.  , .  ... 

Weather  encountered; 

Ts^le  5  is  a  record  of  the  v/eather  encouiitered  and  itinerary  of  the 
trip,     The  night  "before  loading  was  unusually  cool  and  vdndy.    On  the  day  of 
loading  and  the  tvo  days  enroute  to  El  Paso,  maximum  temperatures  of  105°  and 
114°F,  were  recorded,     from  SI  Paso -  to  Kansas  City  it  was  cloudy  with  ma,3l- 
mum  temperatures  of  85°  to  90°  and  east  of  Kansas  City  moderate  temperatures 
with  clouds  and  occasional  rain  were  encouiat-ered.     The  mea.n  outside  air  temp~ 
erature  from  noon  June  27  to  noon  July  5  was  76,3°P.  3/ 


3/  Mean  temperatures  during  the  earlier  tests  previously  referred  to  were 
.85.4°P.  for  June  20-28,  1936,  and  78. 9°!',  June  12-20,  1937. 


Melon  teiiTperatures  enroute 

•'  / 

With  transportation  tests  under  refrigeration,  it  is  customary  to  com- 
pare average  temperatures,  of  the  top,-  middle:  and  bottom  layers  of  the  load, 
The  difference  in  temperature  of  va,rious  portions  of  loads  in  refrigerator 
cars  is  usually  greater  hetvjeen  layers  than  "between  stacks  or  vertical  planes 
across  the  car.    Middle  layer  temperatures  in  this  test  were -confined  to  the 
quarterlength  position  which  ha,s  "been  found  to  represent  very  closely  the 
average  temperature  of  the  layer.    Usually,  in  a  car  Uiider  refrigeration, 
the  top  layer  is  the  warmest  in  transit  and  the  "bottom  layer  i s- coldest.  Kox«r- 
ever,  owing  to  height  of  load  and  f.an  equipment  used,  the  middle  layer  in 
Car  H,   (5  liigh  load  with  Presco  fans)  was  the  ^varmest  in  that  car. 

Average  temperatures 

G-raphs  representing  the  avera,ge  temperature  enroute  of  the  top,  middle 
and  "bottom  layers  of  the  test  cars  are  sho\im  in  figures  1,  2,  3  and  4-,  A 
summary  of  the  amount  of  cooling  that  occurred  in  each  car,  the  average 
temperature  of  the  warmest  layer  and  the  ice  and  salt  used  to  refrigerate 
the  load  are  sho^im  in  ta"ble  5,    Avers,ge  temperatures  of  the  loads  at  daily 
intervals  are  shown  in  ta"ble  7,     The  cars  in  this  test  shov;ed  a  v/ide  variation 
in  teBiperature  attained  during  precooling- and  during -the  first  three  days 
enroute.     Car  averages  after  precooling  ranged  from-  45°  (car  B)  to  67°. (car  G), 
The  time  elapsed  "before  top  la,yers  reached  50°  ranged  from  8  hours  in  ca,rs 
0,  D,  E  and  P  to  45  and  48  hours  in  cars  G-  and  3  respectively.    As  the  trip 
to  the  market  progressed,   temperature  differences  "betxireen  cars  "became  in- 
creasingly less  with  the  result  that  average  transit  tenrperature  of  the 
warmest  layers  of  the  warmest  car  (Car  B,  talkie  6)  ivas  only  a"bout  5°  higher 
than  the  average  of  the  xvairoest  la,3.'"er  of  the  coldest  car  (Car  H. ).  The 
application  of  2lfo  salt  a,t  the  'first  and  second  icing  stations  to  cars  A  and  B 
and  of  3^  salt  to  cars  G  and  E  undou"btedly  aided  materially  in  lowering  the 
temperature  of  these  cars  which  were  not  preceded  to  as  low  a  point  as  cars 
0,  D,  S  and  P.    At  the  market  cars  A,  B,  G  and  H  were  unloaded  on  the  night  of 
arrival,  cars  D  ond  E  were  held  one  day  on  track'  "before  unloading,  car  P  was  held 


two  da^s,  and  car  C  vies  hel-'.  lov.r  onys  Defore  vailoac.int;:.     OnLy  one  car  (car  C) 
was  reiced  during  the  holdin,.i;  period  at  the  narket,     loa,d  teiroeratures  did 
not  rice  more  than  2°  during  the  tine  anj  of  tha^se  cars  v/ere  held  OTer. 

Condition  of  iielons  V7hen  unloaded 

•Hie  condition  of  melons  when  unloaded  at  lls'.v  Yori:  is  shorai  in  ta."ble  3. 
Cars  A  and  3  containing;;  fancy  rioney  Balls  v/ere  loaded  3  and  4  layers  hif,h.  re— 
s'oecti vel-;/-.     Car  3  was  very  slow  in  cooling,  requirin::;  aoout  48  hours  for  the 
to;o  layer  to  cool  to  50*^  (Jigure  l),  and  u""ion  Luiloadin-  on  the  eighth  night  wsis 
slir^htly  too  ri-oe  for  hest  ■.na.rlcet  deviand,  \7hereas  (Car  A),   the  3  high  load  which 
cooled  to  50'^  in  aoout  12  hours  arrived  in  hetter  condition  (Taole  8).     Cars  C 
aiid  D  containing::  fancy  and  hard  ri"oe  Honey  Balls  were  "ooth  loaded  4  laj^ers  high 
"but  they  cooled  faster  and  had  lower  transit  ternooratures  than  cars  A  and  3, 
(Figure  2).    Car  C  was  held  four  dajrs  on  track  at  Hew  lork  and  Car  D  was  ^xeld 
one  day  nalcin^,  S  and  12  days  hefore  unloading.     Ecird  ri"oe  :  lelons  '/ere  in  ^ood 
condition  on  the  ninth  day  (Car  D)  hiit  v/sre  slightly  overririe  on  the  tv/elfth  day 
(Co,r  C).    Jancy  aeloni;.  in  hoth  cars  wero  definitely  green  even  after  four  da.ys  on 
track,  showing  that  lev/  transit  to'rToorature  i^  not  dosircahlo  for  ha-rd  ,i,roon  jaeX*^ 
ons.     Cars  E  and  F  contained  cantaloups  and  wore  well  cooled  '"ith  tomioc rat^.-ros  he- 
twjon  45    and  ?0°  at  the  end  of  -or  .,  cooling,  (ri.jare  3).     Fancy  radons  in  hoth 
cars  arrived  too  grcon  for  host  ;::ar.l.:et  doiaand  oven  aft-;r  holding  two  d:i;^s  on 
track,  v/heroas  hard  ri"oe  incldns  in  those  c-'\rs  arrived  in  jood'  condition.     Cars  G- 
and  H  wore  hcaw  loo.ds  of  f-'.ncy  cejitalour)s .     3io  co:ling  of  hoth  cars  v;as  r;lo\/, 
t'-'lcing  38  to  45  hours  for  the  niddlo  layc-rs  to  reach  50'^   ,   (Fi.girc  4).  i7ith 
this  slow  cooling,  consideracle  ri"ooning  occurred  enroute  hut  since  the  load 
was  raade  uo  of  fancy  ;ielons  the  ripening  in  tr.'xnsit  "out  then  in  good  narket— 
ing  condition. 

7ith  Hard  Ri-ic  melons,  more  ri-ocning  ocCiirred  in  tronsit  in  c.',rs  that 
were  not  ^orocoolcd  to  50"  than  in  t'lo.-^e  "orecoolcd  to  50°  and  oelow.  Liko-'isc 
Pojic^/  ;.ielons  irecooled  to  50°  and  lo'^or  arrived  too  .rrecn  for  host  ;^ar.ket 
dehiand. 

Crates  of  Hard  Bi-oe  cantalouos  from  the  same  field  were  shi^oed  in  the 
doorwajr  of  c.\rs  A,  S,  G-  njid.  H,     Cars  A,  G-  and  H  v/er:-'  \mloaded  July  5th  and 
the  to'^t  crates  were  held  in  a  45°  room  imtil  the  following  night  -;hen  car  S 
v/as  unloaded.     Tliore  -yaa  not  :.iuch  difference  in  the  average  te^a■oerat^^rc  of  the 
top  layers  of  those  cars  (tahle  6);  consequently,  most  of  the  tost  nelons 
ri-Dcnod  ver,y  little  in  tranr:it,     Hov/ever,  crate  8  in  the  ::iddle  layer  of  the 
5-high  load  (car  H)  cooled  slowly,  reqiilrin:'  aoout  40  hours  to  roach  50°  , 
and  arrived  sli.hitl}^  ri-DOr  than  the  other  crates  which  cooled  fa.^.ter, 

Ih.e  test  crates  were  hold  at  retail  store  tcm-oeraturo  for  five  days  at 

the  end  of  which  time  aoout  75  "ocr  cent  of  the  melons  in  the  crate  from  the 

middle  layer  of  the  ;3-high  load  (crate  8)  -^ore  soft,  v/horoas  in  crates  from 
the  other  cars  only  50  "oor  cent  were  soft. 

During  thv;  holding  "ooriod  at  the  vaarket,   doca-y  cmd.  surf  .'ice  mold  develo-oed 
in  all  teat  crates.     Decay  consisted  of  s:.:all,  soft  spots  on  ohout  half  the 
melons.    Wrr;o^ed  melonB  remained  wet  for  a  lon^  time  after  removal  from  the 
car  and  surface  mold  ( CladosporitUn  s-o.)  d.cvelo^iod  on  the  rind.     On  melons  that 
wore  not  wr^/o-oed,  th,;  swjating  that  occ-arr:.-d  U'oon  rem.-^'Val  fro;;,  th    cold  car  soon 
dried  and  sxirfac.-;  mold  did  not  develop. 


Goiap.'''.rlson  of  S^.-md  4~hxgh  leads 


The  effect  of  loading ■  cantaloiros  4  layers  high  on  transit  ten-oeratures 
is  "brouj:'-t  or.t  D7  a  stuSy  of  terroetat"'ares  in  cars  A  a-nd  0.     Car  A  was  loaded 
3  M^h.,  -orecooled  to  54°  and  ^as  shi^-oed  under  standard  refri=:e ration  T.ath 
salt  a-Q-olied  at  Calexico  and  Yuraa.     Car  C,  loaded  4  layers  hi^h,  was  -ore- 
cooled  to  49    and  was  ghi-0"3ed  ixnder  standard  ref rigerati^o': ,  "dthov-t  salt. 
At  Yiima  and  Tucson,    00th  cars  were;  nearly  alike  in  averace  ten-oerat\ire  (taDle  7), 
"but  from  SI  Paso  east  the  4-high  load  -  'as  nearly  3*^  warner  than  the  3-hich 
load.     The  saltin.j  of  the  3-high  load  accelerated    cooling  during  the  first 
two  days  hut  after  leaving  El  Paso,  the  cooling  value  of  the  salt  v;as  gone 
and  the  suosequent  lower  teiroeratures  in  this  car  can  he  attriouted  to  the 
lower  S-high  load. 

^Com-oariso.n  of  4~high  loads  with  s:n.d.  v..ithout  forced  air  circulation 

Car  5,  a  standard  car,  aiivl  car  G-  equimed  -ith  Preco  fans  for  oir  cir- 
ciilation  enroute  were  loaded  4  layers  iiigh  and  were  shi^^ed  under  standard 
ref rigero.tion  plus  salt  at  the  first  two  icing  st^'tions.     Both  cars  were 
rather  Tooorly  precooled  ha-^dng  final  a--tra;^e  teinerat^'iros  of  56°  aiid  57° 
re  ST)  actively.     Wlion  they  reacb.ed  Tucson  early  the  second  day,  the  average  ; 
tGLneratri.re  in  the  standard  car  was  48*^  comioarod  with  50°  in  the  fnn  oar, 
out  the  next  d_ay  at  El  Paso  therr  were  hoth  ahout  44°?, 

Car        with  forced  air  circulation,  arrived  at  ITew  York  with  im  av- 
erage tem-oerature  of  37°,  which  was  ahout  3'l/2°  colder  than  car  3  without 
forced  circulation.     The  range  in  tennerature  hetween  the  to'o  and  hottoai 
layers  of  car  S  was  14°  on  the  second  day  and  3°  on  arrival,  hut  in  car  G- 
it  was  not  over  3°  at  any  tine.     Average  teiffoeratures  of  the  tor)  layers 
enroute  were  48°  and  45°  respectively. 

Average  terroerature  of  the  wari^est  layer  of  the.  4-high  load  under  forced 
air  circulation  (car-  G-)  was  nearly  the  sane  as  the  warnest  layer  of  the  3-high 
load  i-Tithout  forced  circulation.     (Car  A), 

I'ive-high  load  "under  forced  air  ci rcilation 

Car  K  w.as  loa.ded  5  layers  high  in  a  car  eqiii-o'ied  with  Preco  fans  for  cair 
ci  rculation^  enroute .     It  was  shi-o'oed  under  standard,  refrigeration  "olus  3  ^Der 
cent  salt  at  the  first  two  icing  stations,     llo  direct ■  corToarison  G?.m  ho  j;,ade  viith. 
its'  com-oanion,  fan  car  G-,  loaded  4-  high,  hecause  hoth  were  not  "orecollod  to 
the  sajne  tein-oerature ,     C.^r  H,  sto.rting  with  an  average  tem-oerature  of  59°  after 
precooling,  was  44°  at  El  Paso  on  the  third  day,  39°  at  Kansas  City  on  the  fifth' 
do-y  and  35°  on  arrival  at  New  York.     Although  the  average  tem-oorature  wp.s 
slightly  lower  than  that  of  car  G-  (4-high  Preco)  ,  softening  dovcloi^od  csr)ecially 
in  the  middle  layers.     Tlae  rinening  that  occurred  idth  fancy  melons  in  the  5- 
high  lop.d  indicates  tha.t  heavy  lo-ads  of  ri^Dcr  melons  would  not  cari^'  mthout. 
forced  air  circv-lo,tion  and  that  choice  melons  ■orohahly  ^"ould  not  carry  even 
with  forced  air  circiilation. 

Comparison  of  full  hunker  and  stage  icing 

Cars  C  and  D  were  loaded  4  layers  hi.^h,  -orecooled  to  48.5°  and  45°  respec- 
tively and  were  shipped  -L-.n(ior  standard  rcfrigo ration.     In  car  C  the  ice  hunkers 


were  used  to  full  capacity  (10,517  lbs.).   In  c-i.r  2,  unde-  stRT^e  icinp;-,  the  capacity 

of  tho  vc'Toor  -oart  of  the  "b-unkcr  used  v/jig  5,9  51  "oounds.     In  figure  2  the  linos 

ro^rosonting  tho  .avorn,£;o  ton-oor.-ituro  of  thj  first,  ,  third  and  fourth  Ia70r3 

of  "both  c^-rs  ran  Toracticall^'-  tDnrallol  for  tho  entire  tri-o  .-iftor  -orocooling, 

thus  shov/ing  no  difforoncc  in  rof ri.jOration  of  tho  load  i^hi-oood  under  str^^e  icing 

coipipared  ^dth.  the  load  under  full  hun3-:cr  icin;":.  State  icin,P';  reduced  the  dead 

VGlr.ht  of  ice  h--nlcd  in  this  err  ^oy  4,556  pounds  .^-'ithout  loss  of  ref riA-oration, 

Cars  shi-p-QOd  ivndor  modified  icing  instructions 

Car  E  v/as  loaded  dry,  witho^it  ico  in  the  hujili:ors  and  was  initially  iced 
•vith  10,980  -Doimds  of  ico  after  "orocoolin;^:.     It  'Yas  roiced  at  Dalhart,  Texas, 
on  the  fourth  da-r  onrouto  and  -at  Clearing,  Illinois,  on  tho    dxth  day.     Car  J 
v/as  initially,'  iced  ^vith  6,253  "oounch;  of  ico  in  tho  U'o-oor  half  of  tho  hunhor, 
replenished  after  procooling,  and  \'os  roicod  at  Dalhr-rt  and  Clearin.^i',  Both 
loads  were  3-.hi;-;h  (288  crates — 22,454  Ihs.).     Precooling  was  sirular;  tem- 
■oeratures  at  the  end  heing  51°  in  car  3,  and  47°  in  car  ?.     During  th'^  first 
three  days  enroute  on  the  tri'D  from  El  Centre  to  El  Paso  hoth  cars  were 
nearly  c^lilre  in  toiToerat\ire ,     (fi.vure  3) 

At  SI  Pcaso  car  E  v'b.s  "ounosely  not  roiced  in  order  to  observe  the 
effect  of  a  further  reduction  of  tho  ice  in  the  burj^ers  on  the  rate  of  cool-' 
ing  of  the  ::elons.  Both  cars,  S  raid  I,  'voro  roiced  the  no-ct  day  at  Dalhnrt. 
The  delay  of  one  day  in  the  reicing  of  car  I  resulted  in  soncr;hat  less  cool- 
ing of  the  friit  under  stage  icing  in  car  E,  than  occurred  under  full-  ^ 
bunker  icing  in  car  E,  Hiis  is  shoi/iai  by  corr-)aring  the  tenroerature  cu.rves  on 
Juno  30  and  Julyl,  v.'hile  tho  cars  wore  onrouto  from  El  Paso  to  Dalhart. 

Equal  cooling  of  the  melons  for  the  first  three  days  occurred  under 
both  nothods  of  refrigeration  "hilo  there  was  a  considerable  su^o'oly  of  ico 
in  tho  stage-icoc  car  hat  slightly  slower  cooling  was  evident  after  leaving 
El  Paso  v/hcn  tho  ice  sucoly  bocano  depleted.     Practically  tho  same  rate  of 
cooling  of  the  -.olons  occurred  after  tho  cars  wore  r.  iced  at  Dalhart.  Under 
standard  ref ri:;oration  in  which  tho  b'mkers  wore  filled  at  least  once  every 
tvonty-four  hours,  stage  icing  was  as  ofiective  as  full  bunkers  at  all  times. 

The  results  shown  by  cars  E  and  E,  figiiro  3,  are  in  agreement  with 
those  obtained  in  other  tests  with  stage  icing.     Shi-oments  forwarded  under 
this  refrigeration  service  during  varm  weather  usually  require  reicing 
in  transit  about  one  day  sooner  tlian  com-^arablo  'rhroments  ujider  fudl-bunkor 
icing. 

General  dlsc-gssion  of  load  tem~>er  v-:ure s 

Cnr  C  (4-high,  standard  refrigeration,  full  bvjiker)  ,  c'\t  D  (4-high, 
standard  refrigeration,  stage  icing),  car  E  (3  high,  rule  247),  and  car  J 
^(3-high,  rule  254,  sta:\;  icinrj)  ,  all  ^recoolod  to  between  45°  and  50°  and 
GhiTD^od  without  salt,  maintained  load  tora-ocrat^urcs  botvocn  40°  and  45°.  in 
transit  whereas  car  A  (3-high,  standard  ref ri /..oration,        salt  1  rad  2)  lore- 
cooled  to  onl^r  54    ^out  salted  at  tho  firr-t  two  icing  stations  maintained' 
an  equally  low  toin-ocrature  in  transit.     Tom-ooratures  of  these  cars  wor-c  ade- 
quate for  carrying  hard  ri-oe  -lolons  to  o:ictern  markets.     However,  choice 
melons  -mild  require  loading  in  the  colder  lavers  at  the  botton.    J^all  cars  • 
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of  choice  Dolons  vroulcl  undo  lib  tedly  req-oire  longer  prccooling  end  lowci'  trajisit  tenv- 
parsttures  of  tliaii  tlio^;e  obtained  in  this  test.     Jancjr  :.ielons  arrived  too  green 
in  cars  that  -^ei-e  "orecooled  to  50°  or  lower  and  they  ri'oened  too  much  in  cars 
T/here  nrecooling  did  not  go  helo?/  65°r. 

Coiii"oarison  of  ice  used  in  test  cars' 

Icing  records  show  meltage  of  9,516  to  27,039  loo-onds  during  loading,  T^re- 
cooling  and  ghi-.oing  of  the  test  ca.rs  (tahle  5).     'Eae  racst  laeltage  occurred 
in  cars  contedning  heaw  loads  of  v^arn  nelons  v^hich  vrere  -orecooled  ^;ith  ice. 
In  cars  A,  B,,   G-  and'.H  where  ice  was  used  for  ^irecooling,  the  yieltage  during 
loading  and  "orecooling  anounted  to  ■  between  5,000  and  9,000  -DOUTids  resulting 
in  a  19°  to  24°  reduction  in  the  tem-oerature  of  the  load.     Records  of  cars 
C,  D  and  I'  in  which  hunker  ice  was  not  v'sed  for    re  cob  ling  indicate  that 
nearly  a.  ton  of  i ce ',;o,eltG  durin;;  switchijig  and  loading    -orior  to  -orecooling. 
Tiis  neltage  •was  avoided-in  car  S  by  dels,ying  initial  icing  until  after  the 
car  w■^s  "^recooled ■  and  the  sii.bsequent  tenper??,turo  in  transit  was  not  ma.tcrirlly 
affected  by  this  procedure, 

Meltage  of  ice  in  transit  was  affected  by  the  orecooling  tem-oorature. 
Cars  C,.  D,  E  and  J  orecooled  to  oet-^een  45°  and  50°  ,  used  10,000  to  12,000 
-oounds  .01  ice  enrouts  to  Now  Yorli.     Standard  cars  A  and  B  which  wore  -ore« 
cooled  ,  to  54°  and  65°  res-iDocti  voly  used  11,000  and  ,13,0OO  loounds  whereas  fan 
cars  G  and  H  precooled  about  the  sauie  as  cars  A  and  B  used  about  13,000 
pounds  each  onroutc.     Corii'oaring  cars  B  and  G-  which  v/ere  both 'warm,  4-high 
loads,  fan  car  G-  used  about  two  tons  more  ice  cjirouto  than  standard  car  B 
and  the  load  tonroeraturo  was  5°  lower  as,  shovvn  by  the  total  dro-o  in  tenvooraturo 
between  ti;ri0  ,o.f  loading  and  unloading.     In  this  instance  forced  air  cxircu- 
lation  in  fan  cars  increased  ice  iAOltaco  onroute  by  about  25  ""icr  cent  a.nd  • 
increased  .the  cooling  of  the  load  by  about  13  "ocr  cent. 

In  cars  hanc'led  the  so,;ao  way,  the  amount  of  ice  u.scd  for  -orecooling  and 
that  needed  eni-oute  was  sonewhat  less  this  year  than  the  amount  molted  in  the 
tests  of  1935  and  1937.  It  is  -orobable  that  the  difference  in  ice  meltagc  in 
the  two  te^ts  duo  in  large  "oart  to  differences  in  the  loading  tem-:ierature 

of  the  melons^     In  the  1936  test  the  .'iclons  were  -oichod  in  the  afternoon  and 
averaged  86.7    whereas  in  this  j^-.  ar's  te  ;t  the  .colons  in  car  A  were  -oichod  in 
the  iiiorning  and  averaged  only  78°  .     The  cool  night  "o receding  loading  and  cool 
weather  during  "oart  of  the  tri'o  this  year  resulted  in  relatively?-  low  melon 
tenroeratures  -'dicn  loo.ded  and  in  less  he.at  lerJcagc  irora  outside  the  cars. 

Data  obtained  during  "jrecooling  of  test  cars 

A  su'rcnaary  of  data  obtained  during  the  -orecooling  of  the  ter,t  cars  is 
shown  in  table  10.     In '  calculating  the  heat  rerioved  froLi  the  load,  field  heat 
and  heat  generated  by  the  frruit  are  shown  in  separate  columns.  Calculations 
for  field  or  sensible  hea.t  ■'fere  based  on  75  ^sounds  of  :nelons  ner  crate  with  a 
STDBcific  heat- of ■  .92  and  5  -pounds  of  wood  "oor  crate,  s'^ecific  heat  .327,  for 
the  total  dro-Q  in  average  te/joe r.-' t- .re  of  the  load  during  ^orecooling.  Calculation 
of  vital  heat  generated  was  based>^on  the  nean  average  terroerature  of  the  load 
during  -orecooling.     Heat  of  res"ii ration  of  t]ie  melons  was  interoolated  from 
the  data  "oref^ented  in  Techenical  Bulletin  730;-    26,400  B.t.u.  _4/  -oer  ton  -oer 
day  at  90°P.  ,  24,200  B.t.u.  -oer  ton  "ocr  day  at  74°^.,  4,400  B.t.u.  ner  ton 
•^er  day  at  50°!'.  ,  and  2,200  B.t.u.  Toer  ton  -oer  day  at  32°F, 
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4/  British  th>2  3?'"al  ur.it  or  lie-'i^  ozt.r-^cted  to  cool  one  -oound  of  wa,tGr  1°F* 
"ffrora  64^1',  tg  63^:^,)  38Q,000  B.t,u,  is  equivalen-^  to  amount  of  heat  ahsoplDed 
V  melting  of  one  ton  of  32°J,  ice,  . 

Total  heat  reii.oved  fi'on  the  load  is -  the  sum  . of  the  sensible  and  vital  heat.  . 
Heat  -oenetrating  the  v;alls  of  the  car  from  outside-. and  the  heat  generated  hy 
■orecooling  fan  i.)o tors  are  not  included  .in  the  ^tahle.  The  column  showing  the 
ice  :-;elted  re-^resents  the  ueltage  betiveen  the  final  initial  icing  ("retouch" 
"ov  railroad)  and  re-olenishing  after  'orecooling — a  loeriod  of  ahout  24  hours. 

During  the  day  the  test  cars  we.re  loaded,  the  temperature  of  the  melons 
as  they  -ere  hauled  in  froi.i  the  field  ranged  from  50°  at  8;00  a,m.  to  oetv-'eon 
80°  and  90°  frou  2:00  "o.m.  to  7:00  ;o.m.    Minimrun  and  maximum  air  tem-'Deratur.iS 
for  the  day  v;ero  58°  and  105°.     The  y/ide  difference  in  tem-ocrature  of  melons 
from  the  field  was  reflected  in  the  temparatu.re  of  the  load  when  loading 
was  finished.    At  the  start  of  "orccooling  car  D,  a  morning  load,  v/as  23° 
colder  than  car  B,  an  afternoon  load,  (tahle  4),     (Car  I)  could  "be  -orocooled 
to  45°  in  ten  hours  because  it  had  a  low  starting  temperature  and  under  the 
sane  conditions  it  ^^ould  lia^.^e  taken  8  to  10  additional  hours  and  2.6  tons 
raoro  ice  .to  ccol  car  3  to  45°  o-.c.ause  of  the  added  heo,t  attending' mid-day  ■ 
and  afternoon  "oi  eking, ) 

The  test  cars  foil  into  three  grou.-ns  with  res"oect  to  final  TDrecooling 

tom'oeratures.     7ith  a  "Tr^^cooling  period  of  onl;'  3  to  10  hours  and  a  cooling 

rate  of  2  to  3°  "ocr  hourj  the  final  temperature  de-oends  largely  on  the 

starting  tem->erature.     It  ".as  -oossihlc  t.o  cool  co.rs  Ii  and  F  to  about  4,5°?. 

in  this  time  becOAise  the  r.elons  ^ere  cool  -^hen  loaded,   (table  lO),     Cars  A, 

C,  S  and  H  had  '  tempo ro.tu res  of  70°  to  75°  before  precooling  and  were  cooled 

to  temroeratureo  of  50°  to  59°.     Cars  E  and  G  st.-.rting  ^-'ith  87°  and  83°  melons, 

which  is  not  "iJJiusual  in  Imperial  YaHQj,  finished  with  temperatures  of  65°  and 

67°  respectively  after  8  or  9  hours  preceding.     Longer  precooling  and  the  "ase 

of  more  salt  to  ;.-.aintain  cold  air  blasts  would  have  been  necessary  to  procool 

0  J  .. 

th^:-'  warm  cars  to  50'  or  lower,     Results  of  other  tests  not  herein  reported, 
indicate  that  a  to  teal  of  500  to  700  pomds  of  salt  and  rc;-ilenis"ning  the  bunkers 
with  ice  -".-^ould  be  required  du.rinj  precooling  to  maintain  th::  air  blast  at  40° 
or  lov/er  ojid  to  obtain  cooling  rates  of  3°  to  4'    .an  hof.r. 

Since  the  test  loads  varied  so  m.iich  in  weirgiit  and  teiaperature ,  a  com- 
parison of  the  pi-ecooling  accomplished  is  shown  in  table  10  as  B.t.u,  absorbed 
per  1,000  pounds  of  ice  m.elted.     One  thoiisand  poujids  of  32    ice  absorbs 
144,000  B.t.u,  upon  voelting.     In  cars  A  and  3,  from  55  to  65  per  cent  of  the 
cooling  effect  of  ice  jiielted  went  toy/ard  reducing  the  temperature  of  the  load 
and  therefore  35  to  45  percent  was  lost  to  the  outside  air  through  the  walls  and 
through  open  doors  during  loading.     In  tlie  fan  cars,  C-  and  H,  about  40  per  ceiit 
v/ent  toward  cooling  the  load  and  50  per  cent  was  lost.     Tlie  amount  of  this 
refrigeration  lost  through  the  open  doors  during  loading  and  the  amount 
that  leaked  out  vjider  pressure  during  precooling  were  not  determined. 

Temperature  of  exoosed  melons 

.  I^rnile  cars  D  and  E  were  being  -^recooled,  extra  thermoiaeters  v,-ere  pla.ced 
in  outer  ■•.elons  in  crates  in  the  top  layer  and  at  the  doorway  where  the  pre— 
cooler  corld  re  ,ch  them  conveniently.  . 


•  In  ta&le  11  it  '-/ill  "be  seen  tliat  at  7i  30 -"o.rn,  ,  after,  o'  l/2  ho.urs  cooling, 
the  outer  melons  in  the  tor)  laver  of  car  E  averaged.  41 T7he.reas  the  center 
i^.elons  of  the  same  crates  avera.  ed  51°  and  the  .aTe,iia.ie,  .of  ,9  .-ooints  throiighout 
the-^.car  was  5.3°,    After  10  liours  -^orecooling-,  average  te^roeratixres  at  these 
re.s^ective  -olaces  v/ere  40°   ,  48°  and  50°,  Sinilar.  cUfferences  in  which  outer 
helons  in  the  tor)  layer  were  8°  to  10°'  colder  than  the.avera-ge  of  the  car 
were  found  In  ■  car  D,  a  ,4-high  load.     In  car  .S  the  center  nelon  of  the  ootton 
dporway  crate'  v;a.s  only  slightly  waraer  and  the  oiiter .  j.ielon  was  only  slightly 
colder  than  the  average,  of  the  car' after  the  first  few  hours  of  cooling,  so 
this  crate  sitp-olied  a  good  indication  of  the  teriraerature., of  the  load.  However, 
in  car  D,  loaded. 4  layers  high.'Tjart  of  the  ,  cold  -lir  ola.st  struck  the  load 
underneath  thf  canvas  h.affle  at  the  doorv/ay .  oecause  the  connecting  hoods  -'erD 
not  designed  for  higli  loads  and  as  a  r«2sult  all  the  ddor-'vo.y  crates  cooled 
nearly  as  fast 'as  those  tn  the  ' to'o ■  layer  Ij'-ing  directly  in  the  .air-hla&t. 

'  .    ■      sin::i:RY  ,  '  . 

A  trans-oortation  tv.'st  wa-s  made  with  ei --.ht  .cars  of  nelons  including  can- 
taloups and  honoy-hall  rnelons  in  \vhich  tova-ieratures  were  taken  with  distance 
reading -cdGctri'c  resistance  the ririor.ie tors.     The  test  v/as;  j.iario  from  Imperial 
Valley,  California  to  Slew  York  City,     Jv.ne  27,  1942  to.  July  5,  ,  194.3.  Con]3arisons 
'-erd  inrde  of  lords  3,  4,  ani  5  layers  j  i.-fh;  of  full  hunicor  icing  rnd  state  icing; 
of  stf^ad?ird  ref ri.?:orp"ii6n  and  modified  icing;  p.nd.  of  standard  cars  and  cars 
equiL)"nod  v.dth  Proco  fans  for  forced  air  circulation  in  transit, 

7ith  a,-  S-higii  lo.ad  in  a  fan  car,  Jancy  si^lons  ri'Dsned  somov;hat  "but 
carried  satisfactorily,  whereas  Hard-ri"ee  nelons  softened  enroute  es-oecially 
in  the  mi ddle- layers  where  cooling  was  slow.     Choice  melons  loaded  5  high, 
""orohaoly  would  arrive  overri'oe  luider  normal  train  schedules-,  and  any  delav' 
in  transit  V'^ould  increa,se  the  tro^Jble  -oarticularl;^ -in  staaadar.d  cars. 

loads  four  layers  high,  30,000  Ids,,   shi'roed  in  standard  cars  and  well'- 
precooled,  carried  satisfactorily  although  not  quite  as  well  o.s  regular  3- 
hi^di  lo  ids  of  22,000  los,     I'aese  results  have  s-oecirJ  significance  under;-exis.ting 
war  co.ndi.tions  due  to  t.he-  requirement  for  loadin.g  all  refrigerator  cars  to  . 
full  ca-.oacity.  ,.-  ' 

.Stage  icing,  using  only  the  toT  .half  of  the  hanker  for  ice,  was  p.s  ., 
effective  under  sto.ndard  refrigeration  as  full  hnjiJcer  Icing  and  was  ax>T),roxi- 
m^ately  as  good  vdien  modified  icing  v;as  used.     Stage  icin^  eliminated  a>.out 
5,000  pounds  of  dead  weight  -^oer  car.  "by  reducing  the.  '\uouJit  of  ice  carried. 

Cars  shiT)-oed  un.der  modified  icing,  rules  247  and -254  and  reiced  twice,  at 
Dalhart,  Texas  .and  Clearing,  Illinois,  carried  ahout  as  well  as  those  shiiDTed 
under  standard  refrigeration.     Ziorough  -orecooling  to  50"^  or  colder  is  essential 
for  ca.rs  shiio'oed  under  these  rules.  ■  .. 

In  five  of  the  eight  cars  of  the  te^t,   the  to-o  or  warmest  layers  of  the 
various  loads  cooled  to  50°  in  12  hours  or  less  v/Jiereas  in  the  other  three  cars 
it  took  35  to  48  hours  to  reach  this  "ooint.     Slow  cooling  resulted  in  ri-oening 
enroute  and,  althou.gh  this  is.desiraele  for  S'ancy  melons,  fast  cooling  was 
necessarj^  to  keep  .oetter  quality  Eard-ri-^^e  m.e.lons  from  arriving  overri'oe. 


During  loadin.:;  aiid  -orecoolin,.y,  cars  loo.ded  in  the  afternoon  v/ere  as  rnuch 
as  23*^  warmer  than  -.lorning  loa'-is  an^l  required  as  i.rach  as  2  l/2  tona  ;aore  ice 
•orecool.     '^Jien  -orecooling  "orogressed  at  a  rate  of  2°  to  3°  "oer  hour  and  the 
time  was  linited  to  aoout  10  hours,  the  st.artin^  te;.p^erature  had  a  Mg  effect 
on  the  fin:^l  "orecoolin^'  teririarature. 

Salting  at  tVie  first  two  icing  stations  was  effective  in  "oroducing  low 
transit  teiiroor.-,t ure  in  cars  that  could  not  he  -orecooled  oclov;  ahout  55°  .hefori 
tr.'^in  tirac. 

Heat  entering  cars  during  loading  u-xj  ce  rosi^onsihle  for  35  to  50  -"ler 
cent  of  the  ice  v.iclt-"ge  occurring  daring  loading  and  -Drecocling, 

Daring  'orecooli ng,  melons  in  to"e  layer  crates,  v/hich  arc  conveniently 
located  for  taking ,  fr.ut  t. •r;oera rrares  with  hand  Ghermor.iete rs ,  were  8°  to  10° 
colder  than  th.e  avorag:  of  "the  load  out  doorwiiy  crates  locrted.  in  the  return 
air  stroaci  -./ere  fairly  close  to  the  average  tcm-^erature  of  the  car  so  long 
as  th.'  'baffles  wore-  tigjit  enough  to  kcoio  tlio  air  olast  from  nassing  at  the 
doorway. 


Personnel  of  test  trip 


W.  R.  Bar.^pr, 
Associate  Pliysiologst. 


Bureau  of  Plant  Industry 
^Fresno,  California. 


5ra\vley,  California 
to  New  York  City. 


Glenn  L.  Snforoe, 
Scientific  Aid. 


Bureau  of  Plo-nt  Industry 
Pomona,  Cn,lifornia, 


Bra-^;loy ,  Cali  f o  rnia 
to  Hew  York  City. 


Harold  D,  Jolinson 
Assoc.  Trans'oortation 
5peci,alist, 


Trans'oortation  Division  of 
Agricultv.ral  Iviarke ting 
Adraini s tration ,  "Tashington 
C 


Brawlcy,  California 
to  Uew  York  City. 


C.  J.  Hayes, 
Gener<al  Clerk, 


Pacific  Pruit  S.rpress  Co., 
San  Pi-ancisco,  California 


3rav/ley ,  Cali  f o rnia 
to  ITow  York  City. 


J.  N.  Brundagc 


Erie  Rdlroad. 


Clearing,  Illinois 
to  Hev^  York  City. 
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American  Pru.it  G-rov/ers,   Inc.,  V.  H.  Azhderian  &  Go,,  Parley  Pruit  Co., 
^i^estern  Pruit  Grov/ors,  Inc.,  Hock  Island  So.ilraod,  Srie  Eailraod,  General 
Ancric-'ji  Precooling  Co.,  Pacific  Bailway  Sqr.i-oiaent  Co.,  ^'l^iite  Car  Cooling 
Service,  Messrs.  C.  3,  Moore  and  T.  H.  Philli-DS  of  the  Western  GrcTers  Pro- 
tective Association, 

E.  M.  Harvey,   G.  L.  Rygg,  C.  0.  Bratley,  S.  V.  Shear,  Jaco"b  Kaufman, 
Edwin  Smith,  Pisk  Gerhardt,  Harley  English  of  the  U.  S.  DeToartment  of  Agri- 
culture assisted  during  loading  and  unloading,  and  VJ,  T.  pentzer  and  A.  Lloyd 
E3/all  assisted  in  pre-oaring  the  re-oort. 


TABLE  I 

Location  of  Eae rnioneters  in  Teqt  Cars  (head  end) 
Calif.  Melon  1942-1 


No.  of 

Bull: 


Melon 
or  air 


Ltiye  r 


Bow 


Stack 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 


1 

2 
3 
4 
5 
5 
7 
8 
9 

10 
11 
12 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 


Air 
Melon 
II 

Air 

Melon 
II 

n 

11 

II 

11 

II 

Air 


Air 

Melon 
II 

Air 

Melon 


Air 


Ai  r 
Melon 
II 

Air 

Melon 
II 

II 

II 

II 

II 

II 

Air 


Bo  t .  'oullihead 
1 
3 

To-Q  btilkhead 
2 
1 
2 
2 
3 
3 
1 

To'o  doorwa?;- 


Bottom  Laillchead 
1 
4 

■To"o  '^oulkhea,d 
3 
1  , 
3 
3 
4 
4 
1 

Top  do  0  rway 


Bot.  bulkhead 
1 

5 

ToTD  bulkhead 
3 
1 
o 
3 
5 
5 
1 

Ton  doorway 


3~higfa  load 

Centerline 
II 

II 

II 

So.  'SJall 
Centerline 
Ih.  Wall 
Centerline 
II 

II 
If 
II 

4"hi^  load 

Centerline 
II 
II 
II 

So.  ^Jall 
Centerline 
llo.  V/all 
Centerline 

II 

II 

II 

II 

5~high  lo;id 

Centerline 
II 

II 

II 

So.  Wall 
Centerline 
ifo.  Wall 
Centerline 

II 

II 

II 

II 


1 
1 

4 
4 
4 
4 


TA3LS  2 


Outline  of  Tost 
Calif.  Melon  19  42-1 


Car 


Car  No.  Load 


Method  of  3ef ri.cceration 


ii 


Pin  Layers 
74913 


74746 


74504 


74765 


7449S 


74712 


76295 


7  £1 65 


4-lii.^ 


4-h.i  m 


4-lii5:li 


3-hi;^:h. 


4-hiili 


in 


Preiced:    "orecooled  6-o/4  hrs.  v/ith  loortaolo  fans; 
(iic'-ol.  'oY  shi-o"oer  durin^-^;  iDrccooling) ;  Std.  refrig- 
eration; lull  "bunkers.     Salt:     125  l"bs.  adccd  during 
prccooling;  230  Ids.  at  1st  reicing;  23  los,  at 
2nd  reicing. 

ditto  Gxce-ot  "orecooled  8-3/4  hrs. 

Salt:     260  los.  added  during;  --^rccooling;  250  los. 
at  1st  reicing;   37  los.  at  2nd  reicing. 

Preiced:    nrecooled  6-1/2  hours  (G-eneral  ^kierican) 
St.andard  refrigeration.     Jull  hunkers. 

Preiced:    "oreccolcd  10  hours  (G-encr.al  .\meric:^-n) 
Standard  refrigeration.     Stage  icing. 

Dry  car;     initiall;^  iced  hy  shi'ouer;  ■orccoolGd  10  hours 
( C-e  n  e  r.al  ib.i  eric  an ) ;  Sop . .  ;  r  e  i  c  e  d  a  t  Dalha  r  t ,   To  xas 
o.nd  Clearing,  111.     Pi.ill  ounirors. 

Preiced:    ■'orecooled  10  hours  (General  i\merican) 
He-olonished;   reiccd  at  D.n.lhart,   Texas  and  Clearing, 
Illinois.     Pull  hujihers. 

Preiced;  -orecooled  8  hours  (Preco);  Rc-nlenished  "by 
shiio'Dcr  during  -orecooling;   Strijidcard  refrigeration; 
l^oll  hunkers;     Preco  fans.     Sr.lt:     300  Ihs.  added 
diiring  -orecooling;     345  IDs.  at  1st  reicing;   43  l"bs. 
at  2nd  reicing. 

Preiced:    "orecooled  9-l/4  hours  (Preco);  Reulcnishcd 
oy  shinoTDor  during  --Trecooling;  Standard  refrigeration: 
S^j-ll  ounl-ers,     Preco  f-ns.     Salt:     400  Ihs.  added 
during  -orecooling:     545  Ihs.  at  Ist  reicing: 
40  Ihs.  at  2nd  reicing. 


Sl:i-;-i",Tin;'  Points  and  Shippers. 
Calif.  Iviolon  1942-1 


Co.r  Car  Load  Shir)-oing  Points  Ship-oors 
 Ifo.  


A 

74919 

3— lii :.  'h. 

Oalfticico,  Calif, 

Earloy  Jru.it  Co. 

B 

74746 

4-hicii 

Galexico,  Calif, 

Parley  Fruit  Co. 

G 

74504 

4-hi  :ii 

Brav/ley,  Calif. 

Ajuerican  Fruit 

Growers,  Inc. 

D 

74755 

4-hl:,Jx 

Brav/lev,  Calif. 

Ainerican  Fruit 

Growers,  Inc. 

B 

74^99 

3-lii  da  ■ 

3;.\awle.7,  Ca^lif, 

''Jester  Fruit 

Gre^''era . 

74712 

3ra^7ley,  Calif. 

"Jester  Fruit 

Growers. 

G 

7629  5 

4-h.i  gh. 

El  Centre,  Calif. 

V.  H,  Azliderian 

H 

76163 

5-hi'ii 

SI  Centre,  Calif, 

V.  H.  Azhderian 

E) 
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TA3IS  5  -  Sheet  1 
Itinera.ry. 
Outcide  Temr)  era  rare  and.  Tifeather 
en  route, 
Calif.  Melon  1942-1 


Place 

Date 

Time 

Temp . 

V/eather 

1942 

Arri  ye 

De-oar  t 

Condi  tions 

Juiie 

Crawley,  Calif. 

20 

4:25  A 

70 

Clear 

SI  Centre 

40 

A 

6:00  A 

67-68 

II 

Caloxico 

6. 

25 

A 

7:30  A 

73-90 

II 

Coco-oah,  Mexico 

8 

30 

A 

90 

" (Customs) 

Cantu,  Mexico 

.10 

00 

 . 

94 

II 

Colo rsAo  31 ve r 

11: 

00 

A 

11:45  A 

94 

II 

Yuma,  Arizona 

1 

05 

P 

2:40  P 

100-105 

II 

Wei  don 

00 

HT 

— _ 

109 

II 

Mohawk 

6 

30 

114 

II 

Gila  Bend 

8 

30 

P 

10:40  P 

100-87 

11 

En  route 

29 

30 

A 

— 

50 

Cloudy 

Tucson 

30 

A 

11:30  A 

■  55 

11 

Suimni  t 

1 

00 

P 

« — 

104 

Clear 

Chami  so 

o 

00 

p 

— 

105 

II 

Drago  on 

30 

p 

— « 

104 

II 

En  route 

00 

P 



112 

II 

Bovde 

5 

P 



105 

Part  cloudy 

San  Siiiion 

7 

00 

P 

— - 

100 

II  II 

Steins,  N.M. 

8 

00 

P 

97 

M  II 

Lo  rd.sbiirg 

.  3 

30 

p 

9:00  P 

90-85- 

II  II 

En  route 

30 

12 

30 

A 

- — • 

80 

II  II 

3 

30 

A 

— 

73 

11  II 

El  Paso ,  Texas 

A_ 

30 

A- 

10:10  A 

73-85 

Clear 

En  route,  N.M. 

11 

00 

A 

— . 

91 

II 

Oro  Grande 

12 

:00 

11 



91 

II 

Almogordo 

1 

P 

1:45  P 

88-84 

Bain 

Tulrrosa 

r7 
/) 

00 

p 

— .— 

81 

II 

En  route 

4 

00 

p 

_ — 

90 

Cloudy 

Carri  zo  zo 

4 

30 

p 

5:15  P 

80-71 

Cloudy  &  tain 

En  route 

7 

00 

p 

52 

Bain 

9 , 

00 

p 

55 

II 

Vaughn 

10 

30 

p 

11:00  P 

52 

Cloudy 

En  route  Jtily 

1 

3 

•'!r5 

58 

II 

T'acuincari 

4 

00 

A  MT 

6:00  A  CT 

58-59 

Part  Cloudy 

Lo  gan 

7 

00 

A 

«  . 

61 

M  II 

Earavj,  sta 

8 

00 

A 

65 

Cloudy 

Middlev/atcr ,  T^^xas 

o 

00 

ii 

67 

II 

Dalhart 

9 

,25 

A 

12:00  M 

66-70 

Part  cloudy 

Brickel 

12. 

55 

p 

2:00  P 

68-68 

11  II 

Hooher,  Okla. 

4 

:00 

P 

80 

Clear 

Liher.-^l  Kan. 

4 

30 

p 

5:00  P 

88-88 

II 

Mineola 

7 

00 

P 

82 

II 

Greens Durg 

8 

,00 

P 

69 

It 

Pratt 

8 

45 

P 

9 : 53  P 

57-64 

II 

Harrington 

2 

3. 

00 

Tor)  oka 

5 

45 

A 

65 

Cloud;y 
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Place  Date  Time  Temp  .oather 

Arrive         De-oart  Conditions 
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65 

Cloudy 
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71 

ji 

Rock  Island,  111.  3 

4. 

.00 

A 

70 

Sa.ini  ng 
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62 
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A  CT 

9  :40 
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80 
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TAP  IS  3 


Insr)ection  of  Coniuei-cial  riack 
when  uiiloaded  at  ilew  York. 

Calif.  Melon  1942-1 


Car. 


Date 

Unloaded 


Shi-Qioing  data. 


Color  aiid  condition 


A  ■ 


July 
5 


prE.  74919,  Honey'oall,  3  hi^, 
"orecooled  to  54°, 


Fancy:    Firm,  cream  color, 

Zfo  slifi-htlj/  soft.  Good. 


D  6 


PJ^S.  74746,  Honeyball,  4  hi-h, 
■precooled  to  66'^ 


PH;.  74504,  HoneylDall,  4  hi  Si, 
■precooled  to  49°. 


PPS. 74753,  "oneTroall,  4'hi^i, 
"orec-Qolod  to  45°. 


?ZE.  74499,   Cant-lotni,  3  hi-h, 
-orecoolod  to  50°. 


Faiicy:    Firm  to  fairly  firm, 

cream  to  li"ht  yellow, 
4:fo  slightly  soft,  slight- 
ly too  ri'oe  for  oest 
market. 

Fane;;-:  Hard  to  fiim,  f-reenish 
white,  still  too  :j;reen 
after  4  days  on  track, 

Hard-rir)e;  Fairly  firm,  crea;., 

color,  8fo  sli-htly  G.f  j 

l]b  soft. 

Fancy:     Hard,  greenish  white,  tc'.. 

green  for  hest  market, 
Ka.rd-ri-oe:  Firm,  cream  color,  op 

slightly  soft.  G-ood. 

Fancy:    Hard,  not  brea-king  mth 
yellow  color,  too  green, 

'hri-r:T;e',  Firm,  "breaking  to  yel- 
lovi?,  7:o  slightly  soft, 
sli-htly  ripe  for  "best 


PFE.7471P,  G-,.v^aloTrD,  3  higl: 
■ij.T-eccoi:''d  to  47°. 
(rule  2r4) 


PFE, 76295,  Cant; .IrirD  ,  4  hi^h, 
-OTCccclri  to  67°^ 
(Pro CO  fans) 

PFE. 76163,  Cantaloup,  5  high 
■orecooled  to  59°. 
(Preco  f-ns) 


y'e'.icj:     Hard,   not  oroairing  vath 
^ollow,  too  greon. 

Harc'-mJ'     Firm,  tsrerilting  ■  ith 
yollov/,  470  slightly  soft. 
Good. 

x'ancy:    j;'irm,  "bx-ealring  jjo  yollow, 
5^  ^li^tly  coft.  Good. 


Fancy;     Fairly  firm,  yellow  os~ 

■"leciall:--  in  middle  layers 
7^j  s  li  ghtly  so  f  t ,  Sirie r 
than  co,r  C-. 
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Temperat-'jire  of  melor^  in.  center  of  crate  compared  vrith 
outer  layer  ariA.  car  average  during  precooling.  ij 


1 

1 

j 

Eoorvray  stack 



4 til  stack 

Tox)  1  crate 

 j 

Bunlcer  stacl: 
Top  crate 

Car 

av. 

9 

points 

iime 

1 

3otto:a  oratei    To-^  crate 

1             1             !             i  i 

Duter  iCenterOuter  ;Centeiputer  iCenter 
melon!  neloii'  melon;  melon  melon!  melon 

Duter  Icenter 
melon!  melon 

T  •Pin  -^ 

1  0.  "J 

oj.     I     0-^         OJ-    '  OJ 
1  Gar  3,  3  la;!''ers 

;  —  

i          !  i 
79.0  :6C.5    75.5  73.0 

ni.'h 
75.5 

73.5 

65.0 

oJ 
72.8 

1 :  oO  p 

69.0 

77.5 

75.5  joo.O 

70.0 

65.5 

63.0 

71,0 

^; :  30  0 

64.0^ 

72.0 

70.0  151.5 

63.0 

56.5 

57.5 

CA  T 

fcyi.  0 

o  •  oU  p 

51.0 

53.  5_^ 

43, 0 

37.5  45.0 

59.0 

51.5 

54.0 

DO.  0 

O .  oU  T) 

55,0 

60^5  , 

61. S  140.0 

50,5 

47.5 

0  f  .  4t 

(  •  dU  TO 

51.5 

55.0  ^.2.5    157.0  40.5 

49.0 

41.5  1 

45.0 

02,  0 

Q  •  r-r(~^ 

50.5 

53.0  M-S    !55.5  [40.5 

47.3 

41.5 

44.5 

1  1  "nT^ 

43.0 

50.0  133.5    b2.5  '40.0 

46.0    !  40.5 

43 . 0 

50.4 

1:00  p 

59.5 

62.5 

Gar  3 
70.0 

I 
1 

,  4  layers  h±f:,h  | 

i  • 
57.5  65.0     54.5    |  66.0 



60.0 

53.3 

1:30  -0 

Sl.O 

50.  5 

 bo.O   :  S3. 5     ;  52.0 

57.5 

61.2 

2:30  -0 

48.5 

56.5 

45.5 

 k;9.0  !  SO.o 

46.5 

51.5 

58.4 

3:30  V 

45.  5 

53.5 

41.5^ 

--6.5 

58 .  '0 

43 . 5 

43.0 

56.3 

5:30  V 

41.5 

47.5 

33.0 

42.5  i  53.5    !  39.0 

42.0 

51.5 

7:30  r. 

43.0 

40 . 5 

50.5  139.5 

139.5 

49.0 

3:30  -c 

42.0 

42.5 

40.5 

40.5 

48  . 0      40 .  5 

153.5 

41.5 

41.0  '■  53.5  i  44.0 

39. 0 

45.5  '33.0 

''36. 5      i45,0  1 

1/     Size  36  a:id  45   romDO  melons  precoolsd  Vvdtli  mechanical 
trad:  side  eojaipment  \Arith.  air  "blast  at  top  door\'/ay. 
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